Key indicators: single-crystal X-ray study; T = 297 K; mean (As-S) = 0.001 Å; R factor = 0.028; wR factor = 0.057; data-to-parameter ratio = 22.1. 3+ chain contains four independent Li atoms of which two are in octahedral and two in tetrahedral coordination by water O atoms. An outstanding feature of this chain is a linear group of three edge-sharing LiO 6 octahedra to both ends of which two LiO 4 tetrahedra are attached by facesharing. Such groups of composition Li 5 O 16 are linked into branched chains by means of a further LiO 4 tetrahedron sharing vertices with four adjacent LiO 6 octahedra. The Li-O bonds range from 1.876 (5) to 2.054 (6) Å for the LiO 4 tetrahedra and from 2.026 (5) to 2.319 (5) Å for the LiO 6 octahedra. The two independent AsS 4 3À anions have As-S bond lengths ranging from 2.1482 (6) to 2.1677 (6) Å [<As-S> = 2.161 (10) Å ]. The eight independent water molecules of the structure donate 16 relatively straight O-HÁ Á ÁS hydrogen bonds to all S atoms of the AsS 4 tetrahedra [<OÁ Á ÁS> = 3.295 (92) Å ]. Seven water molecules are in distorted tetrahedral coordination by two Li and two S; one water molecule has a flat pyramidal coordination by one Li and two S. At variance with related compounds like Schlippe's salt, Na 3 SbS 4 Á9H 2 O, there are neither alkali-sulfur bonds nor O-HÁ Á ÁO hydrogen bonds in the structure.
The title compound, Li 3 AsS 4 Á8H 2 O, is built up from infinite cationic [Li 3 (H 2 O) 8 ] 3+ chains which extend along [001] and are cross-linked by isolated tetrahedral AsS 4 3À anions via O-HÁ Á ÁS hydrogen bonds. Two Li and two As atoms lie on special positions with site symmetries 1 (1 Â Li) and 2 (1 Â Li and 2 Â As). The [Li 3 (H 2 O) 8 ] 3+ chain contains four independent Li atoms of which two are in octahedral and two in tetrahedral coordination by water O atoms. An outstanding feature of this chain is a linear group of three edge-sharing LiO 6 octahedra to both ends of which two LiO 4 tetrahedra are attached by facesharing. Such groups of composition Li 5 O 16 are linked into branched chains by means of a further LiO 4 tetrahedron sharing vertices with four adjacent LiO 6 octahedra. The Li-O bonds range from 1.876 (5) to 2.054 (6) Å for the LiO 4 tetrahedra and from 2.026 (5) to 2.319 (5) Å for the LiO 6 octahedra. The two independent AsS 4 3À anions have As-S bond lengths ranging from 2.1482 (6) to 2.1677 (6) Å [<As-S> = 2.161 (10) Å ]. The eight independent water molecules of the structure donate 16 relatively straight O-HÁ Á ÁS hydrogen bonds to all S atoms of the AsS 4 tetrahedra [<OÁ Á ÁS> = 3.295 (92) Å ]. Seven water molecules are in distorted tetrahedral coordination by two Li and two S; one water molecule has a flat pyramidal coordination by one Li and two S. At variance with related compounds like Schlippe's salt, Na 3 SbS 4 Á9H 2 O, there are neither alkali-sulfur bonds nor O-HÁ Á ÁO hydrogen bonds in the structure.
Related literature
For crystal structures of related chalcogenosalt hydrates based on isolated tetrahedral XY 4 anions, see : Mereiter et al. (1979 : Mereiter et al. ( , 1983 ; Krebs et al. (1990) ; Krebs & Jacobsen (1976) ; Krebs & Huerter (1980) ; Schiwy et al. (1973) ; Melullis & Dehnen (2007) , Ruzin et al. (2006 Ruzin et al. ( , 2008 . For the prototype compound Schlippe's Salt, Na 3 SbS 4 Á9H 2 O, see : Schlippe (1821) . For the synthesis of the title compound and early crystallographic data, see: Ré my & Bachet (1968) . For the synthesis and crystal structure of Ba 3 (AsS 4 ) 2 Á7H 2 O as a precursor of the title compound, see: Mereiter & Preisinger (1992) . For the crystal structure of Na 2 SÁ9H 2 O, see . For a review on O-HÁ Á ÁS hydrogen bonds in salt hydrates, see: Mikenda et al. (1989) .
Experimental
Crystal data 
Data collection
Philips PW1100 four-circle diffractometer Absorption correction: for a sphere R = 0.45 Hydrogen-bond geometry (Å , ). (Ruzin et al., 2008) , to mention only some examples.
In context with previous work (Mereiter & Preisinger, 1992 ) the title compound Li 3 AsS 4 .8H 2 O was prepared and its crystal structure was determined. An early report on the synthesis and crystal data of this compound was given by Rémy & Bachet (1968) . The Li-O bonds range from 2.026 (5) to 2.319 (5) Å for the LiO 6 octahedra and from 1.876 (5) to 2.054 (6) Å for the LiO 4 tetrahedra ( 84.6 (2)-129.8 (2)°; Li2···Li4 = 2.698 (7) Å). The two independent AsS 4 3-anions have As-S bond distances from 2.1482 (6) to 2.1677 (6) Å, <As-S> = 2.161 (10) Å. The two shorter As-S bonds in each tetrahedron are to sulfur atoms receiving three hydrogen bonds (S2, S4) while the longer As-S bonds are to sulfur atoms receiving five hydrogen bonds (S1, S3). The As-S bond lengths and the S-As-S bond angles (106.72 (3)-111.42 (2) and 106.15 (2)-112.69 (2)° for As1 and As2, respectively) show that the two tetrahedra are relatively regular. They agree in their dimensions with related thioarsenates Mereiter & Preisinger, 1992) . The eight independent water molecules of the structure donate 16 relatively straight O-H···S hydrogen bonds to all S atoms of the AsS 4 tetrahedra, O···S = 3.167 (2) -3.531 (2) Å, <O···S> = 3.295 (92) Å and O-H···S = 153-177° (Table 2; Figs. 2 and 3). These dimensions fit well into the pattern of O-H···S hydrogen bonds in sulfosalt hydrates reported by Mikenda et al. (1989) . .
Experimental
The title compound was prepared by mixing dilute aqueous solutions of Ba 3 (AsS 4 ) 2 .7H 2 O (Mereiter & Preisinger, 1992) and Li 2 SO 4 .H 2 O in stoichiometric amounts. After removing BaSO 4 by filtration, the solution was preconcentrated in a rotavapor under reduced pressure and then filtered. Crystallization by room temperature evaporation in an exsiccator over conc. H 2 SO 4 as desiccant gave the desired Li 3 AsS 4 .8H 2 O in the form of colourless prisms. For structure analysis, a fragment was rounded to an oval by turning it on wet filter paper. Another preparation method for Li 3 AsS 4 .8H 2 O was reported by Rémy & Bachet (1968) .
Refinement
All water molecules were idealized to have O-H = 0.80 Å and H-O-H = 105.0° and were then refined as rigid groups using AFIX 6 of SHELXL97 (Sheldrick, 2008 refined.
Computing details
Data collection: Philips PW1100 software (Hornstra & Vossers, 1973 ); cell refinement: LLSQ (Mereiter, 1992) ; data reduction: PWD (Mereiter, 1992 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: Mercury (Macrae et al., 2006) and DIAMOND (Brandenburg, 2012) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and publCIF (Westrip, 2010) . Symmetry codes: (i) −x+1, −y+1, −z+1; (iii) −x, y, −z+1/2; (v) x+1, −y+1, z+1/2; (vi) −x, −y+1, −z+1; (vii) −x+1, −y+2, −z+1; (viii) x, −y+2, z+1/2; (ix) x, y+1, z.
